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6 14. vymi-hKimmmTX'bUK 4fciiR". 

SJ:tfR"*{«Jt«fc***yyK?fcjRU us |i. 
U 1 1 < lifflSK^T* * A\ 4 fcli R" 8 J 

R 68 £t8l»:Wt £ U L<liR 69 S-St»C 

ins. ^nabieft^wsa. gs^ss. 

-9i»*«a4feli^X*taiS L, R«> ~R" T3R 

•g*i4 so 3 *>o 2 flia±*«5v ^ tais l x mm i 

TWCiiX, m4«2ja±T*«**. A 6 . Q 6 . R 



<. 4fcA« R±, Q6 h±, R»'H±, R"H±. R 
63 |H|±. R 64 l§l±. R 66 l§l±, R 66 [§l±. R"|bI±. R 
68 |s]±. RMHitffivtfciB&i&fiTvvcfcjv*. n 

i2. Mmmmtm-b*) . xi4. asm?, ad 

SBMr«a» *»>5g#ts. y v 

•ir£S. y;i^^**«4fcl4*x****jRU 
n # 2 ELtoWteli. XT*Sft* WR<«li5v >fcH 
— C'tP=S:-5TV^TtJ:<, 4fcXT«Sii«a«oa£ 
liSV*fc8£LT«*#Jftl,Tt> in. ) *fKH(zft& 

#ttTfc* '< y *a^4fciifta^t4 i k 

[0032] 

£fflM$:fc itftfW ^ y<0S^*»fc-5V>T*fW9lc 

[0033] *«flK«R**U7 -f ^fflMli. T 
EH8« ( I ) (VI) Wrftifr?mtiHt£ 

[ 0 0 3 4 ] 4-f s HR* ( I ) (VI ) X'mtl 

hfcsuz^xmmmh. 

[0035] 
[^2 5] 

R" 



[ o o 3 6 ] #t». a' ii v mm^ i< ii-f 

f-X'hht\ 4fcliR»*»ttfc* , *4S*M : f c- 
N(R»)-]-*«t. Q 1 14, 'J yM^fclifflMFf 

[0 03 7] R'^R^Ii, 5V>t|lI-t'tS^-5T^ 

a64fclixX**g|j&S^. 
[0038] AnyyflFPi LTI2, 7 vS, ft 

14. *1->l. x^;u, n-7'Dtf^, ^yrde;K n-7* 
f-/k -YV7"f-/k sec-7*f-;k tert-7"f-/k 
>f-;k n-A.dfi/;k *^f-;k /-;k Fr^k 7 
4 t'O^Jf^i!^ l-30,ff4U<lll- 

2 0«ia*4fcli^«tt«rA'4f'*a; f-;k TU 
;k Tn^r./k ^fvro^-yk ^^n^-fe-;^ 
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ttifc«^»«<!OT;Uir-;PS ; xf-x/k rn;\M 
i^OTW2-3 0, »iL<ti:2-2 0cOl 
«*4fc(i»tt«<?)7;^-;«; y^n/ntVk y 
?a7>;k y^n^y^k i/?D^i/^ 
;ki7k T^y^^tf^^JS^^-SO. if 
i L<«3-2 oox?or;^;pa ; y?n^y?y 
xx;k 4>rx;k 7)V*\/-)Vt£mmm.5^3 

xx;k HJ;k Wf^7x-^, by*fvk7xx 
/k xfvU7xx;k 7 0 at?;U7xX/k t'7i-;K 
*7*;k t*7xx;k ^-7x-;k 7xtVM) 
;k r>hU^4^K«J[K : F»36«6--3-0..ff4L< 
126-2 0<7)7y-;US; MJ;k iso-7°Dt>7x- 
/k t-7f^7x-;P, y*yf7U7xx;k x-t-^f- 
;l^7x-^i:^7;^;l/7y-;PS ; ^yyVk 7x 
-;l/X^-;k 7x-^7 0 nt°^=2rt'c07 , J-;U7;U^^ . 

[0039] ±Eftft**a«. imj&^tf^vyy? 

It. mnthV7)l>*a*m* ^y?7;M-n7x~ 
/k ^nn7x-;P=Srif^ft*lR : f»l-30, #4L 

1 0 0 4 0 1 tti. iimtmmt, mmtkm 

xwmtiX^Xi>£<, fctiif, ^yy';k ?5;w 
roaiSft^WaafcLTIi. t°n-;k try y'y, t 

y$yy. *yyy. hy7>^fctfo*B*fc£»* 

77V, tf5V*lf^iJ*rt:£ft. f-*7xy«rifO 

^waatiaisiKflBa 1 1-20 c^/k^s, 7^3 

"6. 

[004 1 ] ^St*Sk LTii7 5 7 S ; * f-;U7 S 
A x>?7W75A xxf-;^7§y s y'7 0 nt°;I/7$ 
A yV^/l/75A yy;n^^7S /%}£0)7 
;H^7$yS; 7xxatsa y'7xx;i/r$ A 
^HI/l^S A ^^7^1/7$ A ^^;l/7x-yP7 

s stct'cor y - ;u7 sy fcU7^*;u7 y -^7 

7*b75h\ N-y ^;l/7* h7S b\ N->f- 
/KVX7$ Fftif^&J:7$ Kg ; 7*M 5 h\ ^ 

xfMi;, rotvMSA /f/MSA 7x- 

[0,0 4 2] **3te«fcLTU\ -BR' R" (fc 

R' fcil/R^liSV^ateLTS^^LTti^) 
j&spfMi*. • 

[0043] 4 LTIt**;kX;U7**- 



k Ky7;P:*ny?yx/U7**-k 7x-;kx/U 
7**-K ^yy'/yx^t^-k p-h;ny^ 
7**-K hyyf^y*>x;L-7**-k h'J 
-f V 7f*;Ky-tf yxfry * b , p-? ay^>-tf y 
*;P7**-K ^y^7;^n^y«tfy^;i/7^^- 
h*i:«0^yP7^*-b*; >f-;^;U7-f*«h. 7 
xx;Px;P7-f 'sy-tfy x;l/7 <* *~ k p-h 

/uyx^7 ^ b , h v**)W<sy*£>X}V7 4 * 
-k ^>9y)V$u<y*£yx)V7 4*-\*t£)£<?)A 
)Vy a b« ; xf^f**^ iW/U* 

/H-tfS; 7x-W^, ^f;P7x-;Pf^ s -JvH- 
W«W7'J-iWS; 7-bf-;kf*. ^yyM 
/^tf, ^fvPf-tftfrto-Kxyk 7i-W«;^- 
^fctW^xxr/WS ; x/U*ylt*^k x;l/*y 
Rx?-;k x;i/^yK7xx;^h'm;u^yxxf;w 
2 ; 7xx;ia;u*y7S h\ N-*f-/k*^*y7$ 
k N-yf ;u-p-h;i/xyx;i/*y75 Kftfc'xykfcy 
7SFafc£tf¥tf£*i*. 
[0044] y LTft#WCIi. YV*+)V 

*X7^>. byy^-;i/*x7>f y, b'jy^n^y 

)1>XZ 7 4 y& Z<D h J J 7)V*)VX*A 7 >f ; b y 7 

i-;^7^, h*J hy;p*x7>r y*ir^by7 

|J-W^7^ yS ; ^fUt^yr^ K x^;U*x 
7r^fh. 7x-;^X7 7^f h*t*cb*X7r>f 

(*X7^ KS) ; ^f^7t^7^/, S/7x-;u 
7^X7 y^ri:^7 1^7 a yS ; *^*yKS ; * 
xy * ymmkZtfmihiih* 

[0045] dr^mt^mtlXli, i/'J;I/S; vn^r 
^S;y^;i/xy;k 5/>^x>J;k b'J^^^y 
;k xf-^^y;p. xxf-^xy;u. hyx^^y 

byrn^S/yyk by^?oA,^j/;^y;k 
y7x-;Mf;^'J;k 7x-;i/S/y;k y'7x^ 
yy;k hy7x-;^y;k ^^7i-^'J 
^^s/7xXyUs/y;k VXflrAr-XrJfrVW 
y^f-;K^y^7;^n7x-^) , 5/y;k h»J 
h'J;Uxy;k byt7f-;^y;U!Srir^iRft*3l5{« 
^y;l^6: byy^^narx^^^^S^^o 
yS ; h 'J ^ y ^x-^yHr ^Kfl*STOi 
yy;px-T;us ; h yy^y 
S«7;^;PS; h yy^y 'J;i/7*-;HrtW 

[0046] i^fe^+TH, y^uyy/i/. 

£/y;k by^^s/y;k xf-;uyy;k yiW 
y;k byx^;pyy;i/ v y'yt;P7x-;i/^y;i/. h 
y 7 x y y ami L < . «rfc h y > f-/us/ y 

/k byx^/k/y;k h»j7xx;^y;k y^f-;P 
7x-;^y;lo6«#4L^o 

[0047] &],v-*>j***&t}WAX*mik i 

AXIizW»lt:i>0>tfWft>til. Rn-RnfcLT 
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ks**s. 4*v$m. ^* 

[ 0 0 4 8 ] m^X 0 &R 1 1 -R 1 
Sh.fc«3^21JaJ^VHC^LTIMSSI, ?r# 



[00 5 1] 
Ife2 7] 



H 



(II) 



[00 5 2] sttu a. K*H ; ft)L<li'f*'>K 
[00 5 3] R2i~R25{i, SV^-TfcgfcoTH 



p\ Ph x 

V-OH VSH 

p f? 

p/p h p/ph 



p y° H 



[0049] OTt. jjehrss: ( I ) X'mtlhtt& 

[0050] 
Ht2 6] 



4 

/ — NH 



c 



Ph Ph 



[00 54] R»~R"i:l,Ttt, Ao^ygf, Kft 

^rnabwtaittaat. as***, **** 

[0055] JJBOJ: a.=SrR 21 -R 26 T'^$ill.Sli, 
;fL^03*>021W±* { 5V^a^LTBIJKiii, 3T# 

[0056] jjiTfc. JJHtt* (ii ) x-mznute 

[0057] 
[ft2 8] 



V 0H 



il 

A 

Ph Ph 



Pf\ 



r 



OH 



P \-0H 

A A 
Ph' Ph hT Ph 



[00583 

TVA 3 -H 
R 3a (III) 



[0 0 5 9]^+. A3 li. WMFPfcUfcM*** 



[0060] T» tt. R"8J:tfR"*aMHSfrj-4 
IWMFFC-C^MR")-:).. R"SJ:tfR s »*iI 
■SaK*t*^«R? C-Si(R»»)(R»«)-] . H 

x&**timK? c-c(o)-] . 4 
ib&ur- c-c(s)-) , mmiathiwm- 

C-s(o,)-. -s(0)-D ifcfcM ****** 

t. 

[0061] R 3i i3xr/R 36 immmzttimm 
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i-Uy^iWfhtLi. R"i3j:tfR"fcl8BKsfi 

y (p-HJju) v-'juv, y (p-?DD7x-;u) 
[00 6 2] R 3 >~R 36 U:» SU^-T'tg&^TV 




[0063] R3'~R36 1 LT»±, Any'yj^ flat 
[ 0 0 6 4 ] ±E*5J: 34R 81 -R«T*8<i6»i, 

[0065] filTfc. ±fHR* (HI) X-mZilMt 
[0066] 



Hfc3 0] 




[0067] 
[ft3 1 ] 




[00 68] #f. A« «. WBJi^feL 

*fcttR"*«JISt*tia«JI ; F c- 
N(R«)-] T« «. R^fcJlWHHtt 

tirti^JBR^C-Si (R««)(R«)-] . KSS 
•S*t6ittlSH^ C-C(O)-] . -f*9*fc*t4« 

ssi 1 c-c(s)-d i^wa****?^ *?«ff 

C-S{0,)-. -S(0)-D £*t. 
[00 69] R«fci^R« 7 $ram«t*-t4^Sm 
7-klXli. mIET 3 fcHttm£tf¥t?6*i*. R"~ 



tBu }Bu 




tBu 



S. 4 yf* 

*«*wU JWfcWfcli, liiieR 11 ~R' 7 t|5l^a*« 
[007 0] R«>~-R"i:Lm ao^M?, JJtfl: 

[0071] ±KcO«t ■S&R'i-R^T^ftSSte. 

[0072] filTt, ±Mi-m ( IV) T'«$ixl){b^ 

[0073] 
[ft3 2] 
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[0074] 
Ut3 3] 



(V) 



[ o o 7 5 3 Am, bxk? i) KiMttm 

C-P(R 65 )-D 

[0076] Q 5 li» K*K ; FfcUfcM*'>lK : FT* 
4*>. 4^«R 54 $rSm^{c*tl. ^ISJST C = N(R 
")) i^ttRMfclBlttfcirfrSyyfFf ( = P(R 

[00 77] R»-R65{i s SUtR-TfcS^-JT^ 



An 



OH 




IPr- 




iPr 



[0082] 

— At 
u«=Q 6 

(VI) 

[0 083] #k A6 |i, KaflFPtUli-fsi^K 
ifcttRMfcffiiafclrrifflMFf c- 

N(R")-] tL<{iR 63 $ramSC*tl» , J^JS^ 

C-P(R")-] Sr^T. 

[0084] WWF&L<I±4 

4fc{±R"*Wait*t4a*J![^ C = N(R 



Ph 

NH 





-SI-NH 




[0078] R 61 ~R«i;LT(i, ad^VM^ *fc 
1 0 0 7 9 ] JJEOi O^R 61 ~R 55 T^^*«i. 

[0080] filffc. iEHK ( V ) -cattfiSflte- 

[0081] 
HL3 4] 



\ oh cc 



Ph 



C = P(R? 5 )(R 66 )-] fcSt. 
[ 0 0 8 5 ] U« |±; 'J VJE^ t L<ttB»iepra* 
i\ tfcliRM^it^RMfcjBMSCirti'J^M^ 
C-P(R 66 )(R 66 ) = ] t>L<ttR M t|»*t*t* 
^S^C-C(R69) = D fcjjc*. 
[0 086] R 61 ~R 69 {i. Sufcffi-T i)M5r^TV-> 
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[0087] R^-R^tLTti. >\vy>Bfr. M\L 
[0088] JJEfl)J:34R"-R""tS*ii*Wi. 



[0089] OTIC (VI ) TfcSfliflte 

[0090] 
[fc3 6] 



H 



. N-NH 
NC-< 
N=fjl 
Ph 



N-ljJH 
Ph 



N 

N-NH 
Ph 



[0091] JJEHR* ( I ) (VI ) OVvfitfr 

t*s t res* * jwjs 3 ~ 9 **» fca 

(VH)T'£SJU. 
[0092] MX k -(VII) 
#k MB. JH»J2lSS3~9®j (%3mz\iy>?/4 

■f-^y, -/VHJ^A. A7--)A < K-fV*?^ -is 
y#y. l^*7A, ft. ;kfx»7i>.. rmVkK 

7-'7AT*6. 

[ 0 0 9 3 ] ktt. W&lK^MOfl»Sr»t1*C' 

h u . **wtii i ~ 6 oasrc* * . t%bh 2 m± 

!?«ik = 2, 3ffi^Jat-lik = 3, 4ffi&S?l±k = 
4 , 5 ffi^RTtt k = 5 , 6 B&S,X'\t k = 6 X'h h . 
CBRfcfTi (IV) 0*§3-k = 4. Ti (III) <^tg£k 
= 3&k'fc&l>. 

[0094] Xli. HafyE** JWfc** 

[00 9 5] Auyyjg^fcLm 7?*. 

ss. ax. a^fcaws.*.*. mwmtix 

( I ) OR^-R'^SLfci^kH 




p=ijj 
Ph 



iPr y ^IPr 
=N 



N-NH 
iP'W iPr 



P-NH 
Ph 



[ 0 0 9 6 ] ^naWflteWBHEi LTte. ff 
SHR* ( I ) W-R^T^LfcfcOkraKOfc 

RS4«£fc LTlib Kn*->g ; iHM-Mt ; > h 

>?-;k7xy3fK 2,6-^^7x7^-^. 2, 
4.6-MI^^7xy^r^, ^7 h=*f ^if<07'J-D 
*v£;-7xx;MK*i<\ 7i-;Hb^f^iW 
»J-/W7;P3df^S; *vl/$;k 7-tef/k ^yyM 
;k p-?nn*Cyy>Ok p-* h^^V/A ;k5±'<7) 
7v)V& ; 7-tef-/M-*K Kyyjivttl/, * 
v^;P#-;k 7xy*v#y;l-?K-/k p-?dd7x 

[0097] BX4*£fc LTftftWfcW, flEHR* 
( I ) ORn-R^t'M^L^tcOklWl^Ot^W 

W£kLTft*W:(i, HBBHR* ( I ) ORn-R 17 
T-0iJ^Lfc t <7)k m.^<r>mW^tihifi, ZtiUz 

[0098]^ LXlt* Ml-m ( I ) 

or 1 >~r 17 x-mttc i><ot mm<7)i><?>&mf t>ti& 
*i N ztibi,zmfcztiz>i>v>x-ii&\' vy&tmti 

7-fy, M)i/^nA > af-i/;p^7^y^i:*Oh 1 J7;l' 

;U*X7 -f y^rk'co Ml 7 11-/^X7 -f yS ; ;U 
*X7r^f K xj-)\,Xzyr4 7*-)V*Z7t 
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[0099] Aoyy^st ixmmzit, p 

F 6 , BF 4 %£<07 -ymttg. C 1 0 4 , SbC 1 
6 Zk'comSGm. 10, fcifoa^Sttfflfe&W 

[0100} r^S-^A^WSi: LTft*Wfctt, A 
1 R 4 (Rtt**, 7/K/t*, WHteiri/Ci J:V* 

[0101] ^lltfrSi: LT£*Wfcli. Hul£-jS 

su i ) vR"^R"X'mitzi>cotmcr>i>(?>m 

tfbtihifi. ZtLhlzmfeXti&hcoX'ltKW 

LTJHWWctt, tiriB-®^ ( I ) COR 

[0102] LTIi, UK-** ( I ) CO 

r u ~r 17 t-pk Uzhcot nmco i comwhhi 

i)K Z.tlt>£m£.Zti&i><7)X'\3&\\ Ztlt>co*X' 
[0 1 03] iris, k#2Jilb>3*S£W:, 

v\ lifSBHR* (VII) t«S;h.4£lfc£»*MMWI 

fcLTJi. TiCl, ,TiCl, ,TiBr 3 ,Ti 
Br, , Ti (CH 2 C 6 H 6 ) 4 , Ti (N (i-P 
r) 3 ) 4 s ZrCl, , ZrBr 4s Zr (CH 2 C 6 
H 5 ) 4 ,Zr(N (i-Pr) 3 ) 4 , HfBr, H 
f C 1 4 s VC 1 4 „ VC 1 6 > VBr, , VBr 5 . 
NbCl 8 , NbBr 5 , TaCl s ,TaBr, s T 
i (acac) 4 „ T i (acac) 3 N FeCl 2 „ FeCl 
3 , FeBr 2 , FeBr 3 s CoC 1 2 , CoC 
1 3 , CoBrj , :CoBr s , RhC 1 2 , RhC 1 
3 , RhBr 2 , RhBr 3 fcjtf. ZtlhtTUF 

(Thyt W7?y) , 7-feb-HJ/k s Jx.-?ivx. 

-T^iftco^mamifhtii . 

[0104] JUEHtt* ( I ) =5r^t (VI ) Wffl*» 
X-mtLMk&to (OT rsffi^ft^ftj'fcv^it** 

**. ) t. mmm3-9mp^mimtmm 
ttfhi. ) tzmzitimtixmmzte. m 

Bsus&tim. w&^tisnzmkmtx&m 
m^xMk. tiAoywtii> &M7)v*nm 

«W5**fc£&fcffiHT»£U -7 8"C*»fe3Sa. h 
UttlSftfrTC, li*BI*»t2 4B»iaBBaJH ! M-* 

[0105] JJE*tS-CJ8v^*i*«Hlt LTIi. x- 



[ 0 1 0 6 ] 4fc. *»HB®fltoJ8«t:flS4*U7 -f y 

(A)TMb£(I-a)&UL(VI- 
a) OVvf^T*3ft*lStelWfc£fti:. £9£ft 
tT (B) (B-l)«H&Kft««L (B-2X*»7;l/5-'> 
A:**Mhl*; *JJ:V<B-3)*0&IHk£* (A) fc 

[0107] HRS(I-a) (Vl-a) 

[0108] 
[fc3 7] 




[ 0 1 0 9 ] #k Mtt, JIIXII£S3~9£a9gttJ( 
****U-ftttWfctt19e-ft3* (VII) +OMi:|5l 

tiW&K. mz^v. is)V?-*;J±, A7^W4« 
ffiU*. 

[0110] l-6flMHRT*9, JSF4L<U2 
-4T*9s »t»4Kli2-C*ft. A' ti, mm 

tti»B?(-N(R»)-] 

[o 1 1 1 3 qi li. 'j^iK^ifcjisaaR^ssi-.- 

R'^R'^i, Xmzn-X'i>mti:^X^Xi>£<, * 

as. y> 

*«fife*L. JWIsWfcli. 19EHR* ( I ) <$C0R 11 

-R^tmmcom^i, R^-wx^tumcoo 
hco2mj.±.tf5.wzmixm$:mix^xi>£ 

[0112]**. m*«2J3Lh , C*61Hr. A' , 

V^tti<. *fcAi ffl±. Q 1 R±, R"H±, R 12 

|s]±. R 13 I§I±. R u |a]±. R 15 H±. R 16 I§I±. R 17 
|n|±{iS^t38SStiTV>TtJ:V\ , 

[oii3] nii. Mmmmtztmxhi. xa. 

'4* 

yy^S.ANo^y-ir^a, 7/ws-^a 
^*SSr^L. ft*«lclllil&-«* (VII) <pcoXk 
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<, ttzxx'^himmiimMz^ixmm 
&ixi>£\,\ 

[01143 jutk, m-m ( i -a) x-mnzm 

%>\><r)X'\$ts:\\ Tumm^a^xmtm^ 
mmx-m. m*m. scum, thud, ti 

(IV) , Zr(III), Zr (IV), Hf (IV), V(IV), Nb 

(V) , Ta(V), Co(II), Co(IlI), Rh(II), Rh 
(III), RhdV)^^^^. ItlUzmfcZtl&i, 
CDX'l&W ltlt><r>%frX-ltmz. Ti(IV), Zr(l 
V), Hf (IV)#$ftUv„ 





...}MXn (s, ...JMXn 
"P"°" / P" 

p/pb'™ Ph / Ph 

[ o 1 1 s ] mz , m-m ( i -a) x-mtizm® 

h^i>^>X'ii^\ 



-TiCI, 





[0115] m{il-6c7)S|jfC'fcS. nli&JRMOffli 
mzimZZht,. tfflilf, 2W)*tJ7-J:vmt 
■£&lZ&-£lX^&Wi£. 2ffi^mt1in=0, 3(i£ 
Wtli n = 1 , 4 ffi&ST'li n = 2 , 5 ffi^JIT'li n = 
3I,Z%Z,. tzkUmmtfTi (IV) 0^lin = 2T 
£>9, Zr'(IV) 0*£ttn = 2r*9. Hf (IV) O 
iS£lin=2T'£>&. 

[0116] XJ2, C l , B r^rt'^Anyy, ^ ;u 

OTIiftu. n^2m±rfc2.^(i, liifett 

[0 117] 
HC3 8] 



MXn 




[01193 
Ht3 9] 




[ 0 1 2 0 ] frfc, ±ffi#»4>, Phli7i-/l-fi£^ 

[0121] 
Ut4 0 ] 

3 21 



(ll-a) 



[ 0 1 2 2 3 Mli, Jf 8Hi^3-9&c»&Jg 
K?£*L, **Wt«i8iffe-^ (VII) +c9MilB| 

#i?*l<, mz^y. x/^^A, A7-^A*i 

[0 1 2 33 m{i, l~6flgfSrC& , 9. ffi L<iS2 
~4Tft9. »Cff4L<«2T*S. A 2 li, ®SJI 

[01243 q 2 ii» yya^iWiasK^^st. 
as. >jy 



-TlMea 



*ff«S:*'U JlttWfctt. HEHB* (II) ifOR 2 ' 
-R 25 t|SI«^S^L, R 2 '~R 26 T*$ill.*«0^ 
fefl) 2 liiliitfSV l/C«fc»J* LT ViT t> J: 
v>. 

[ 0 1 2 5 3 4:*J. mtf 2J.XtT'£>l>t§£, A* , 

Q2 ; R21-.R26{i, * tS^Tot 

WCfcJ:< % tftA 2 |SI±, Q 2 IH±, R 21 IU±, R 22 
Pl±, R 23 |BI±s R 24 IrI±, R 25 |B]±(iSvHc3i^$ii 

[0 1 2 6 3 XJ2, Aa^yjf?, jMbk* 

4 Uy*m Aoyyt 

5C (VII) «ftfDXfcR«T**. n#2Jilb0i| 
[0 1 2 7 3 £ITfc, JJEHR* (H-») T*S*t*l 
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l7t:Sr*D. S c (III) . Ti (III), Ti 

(IVh Z r (III). ZrUVh Hf (IV), V(IVh Nb 
(V), Ta(Vh Co(II). Co(III); Rh(II), Rh 
(III), RhOVJiifSrSt^ £*l6fcli5eSJlSt> 
OT'liftK Ctlfe^^TliWK, T i (IV). ZrU 

v). Hf (immtiw 

[0 1 283 mlil-60B»T*-5. nli£JlM£)ffi 

&KC*££LT^I>*t3\ 2ff&H?ttn = (K 3ffi& 
BTJin=l, 4«^RTUn = 2. 5*fAHTttn = 



Ph ph m Ph Ph 
[0 1 3 1 ] «t. JJEHR* (H-a) TUSilii 



3fc4r*. fcfcitfAIWTi (IV)*5»£lin = 2r 
*9, Zr (IV) *M6£lin = 2?**K Hf (IV) O 
ig£l;£n=2T£>6. 

[0 129] XfcL C 1 . Br&fc'OAnyy. 

tfD?li&K njj».2J3Lh-e*6«^i. iftfcli 
IB] t X'h -5 T t g& -> T t i v \ 

[0130] 

Ut4 1 3 




/ I /- -/I /» 



Ph Ph m Ph ph 

[0132] 
HL4 2] 




[0 13314*. JJBfidS+. Ph«i7i-;«Sr* 
t. 

[0 134] 
[ft43] 



MXn 




[0135] 

[0136] 
~4?&>h 

[0 137] 
t. T 3 Ji. 



(Ill-a) 



#k Mis, mm3^9mm®m 
mmzami-m (vin 4>oMfcisi 

mzi-fy. iS/in-VA.. A7^-)A*s 



mil, i-^mx-h*) . mi<\i2 

C-N(R»«)-] **t. 
R»8J:im"fca^fc:irr408MfiP 



C-C(R»«)(R")-) . R»tiJ:lfR 8 »fclSeEt* 
ti^JMPF C-S i (R55)(R36)-^ , KSSSrt 

f- c-c(s)-d , mmtm-uttK* c-s 

(0 2 )-. -S(O)-] 4fctt4 
[0138] R 35 fci^R 36 ^imStCirtl)^«K 

R 36 tj j:v ; Rs <i zmmziitz>?'<m : ? t ix 

*#Wfca. WEHR* (III) <t«»T» fc|S]8o£tf 
[0 13 9] R 3 i~R 36 li, SVfcR-TfcgfcoT^ 

(III) +<!DR 3 i~R 36 i:|S|^S^L, R 31 ~R 36 

■est? hi ma 2 asLLtfswass ltsi*-^ 

lSLTV^T*>J:V\'=flrtJ. m#2JaJ:T»4*£. 
A 3 . Q 3 , R 3 '~R 36 {4, ^^itS^feR-ft>S 
.Sr->"OvCt>J:<, ifcA 3 R± % Q 3 R±, R 3 '|S| 
±. R 32 H±. R 33 H±, R 3, |SI±. R 36 |s)±, R 36 PI 
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h (III) . Rh(IV)&i:£5Sttf. £*ifcfcRj£SJii 



[0140] xii, rtay^f . ADyyJS^ . aMfc*£ iot-Ji&w ;ft£><7)&frT'{;i$£, T i (IV) . Z r 

g. ^rnSsWt^fM. gSt#£«. (IV) . H f (IV) tfff * U\ 

^fg&^rS. 4 Ao^y# [0142] mli 1-6 iOSSSTftl). nti&RMtf)ffi 

A*ta*fcii^x**ais:SL. mmzimn-m a*fc»&i/o>**£, 2flteKTttn=o. 3«& 

(VII) (fOXtPISTftS. n#2£Lb3*§£li. g?lin=l. 4 II&ST'li n = 2 . 5{I&!T'lin = 
XT*$ftS£80£HSOfcl§|-rig2:o"Ovtt> 3fc&l>. fcfci.lf&BtfTi (IV) ^^^§•&l;j;n = 2? 
J:<. £fcXT : *£ft6M5WgJi5VH;£!i£lTSi£ *9. Zr (IV) wa^lin^?*"). H f (IV) O 

[014l3JaTK. ±e-«*(HI-a) TaSfl* [0 143] XJi, C 1, Brftif^Anyy. 

AWE*?* 1 ). Sc (III). Ti (III). T Rt1ttoTfc#SriTvvciJ:v*. 

i (IV), Z r (III). Zr(IV). Hf (IV). V(IV). N [ 0 144] 

b(V). Ta(V), Co(II). Co(III), Rh(Il). R Ut44] 





[0145] mz, ±ibhk^' ( in-a) z-mtim 



[0146] 
UU 5 ] 





[0 147]**$. Ph{i7x^;US. t 

Butitert-y-f/USSr^f. 
[0148] 
[ft4 6] 
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{0149] MI4, Mim%3-mcoM&£ 

iut***u mmwmii-m (vm 

TtftttK. mzj-fy, i/)V3-*7J** A7;i)A 

mi lw 

[0 150]ml4, l-6fl5«afct*D. #4L<I42 
tffc*F*L<li2T*4. A* 14. iSSHC 

*tftH*«? C-N(R»)-] fc*t. 

tO 1 5 1 ] T< 14, R>e}5iVR"&mmz%?Z 

C-S i (R«)(R«)-) , 
flSMFf C-C(O)-] , 'fjfMKtfrt-ijlBBfff 

C-C(S)-] i^K^SSr^tS^^JSTC-S 
(0,)-. -S<0)-] fcjRt. 

[0152] R^axw^mm^ti'y^m 
?kixmmzit, mi-m uv) tm 
mtmfhtii. r 4i ~r"{4. sv^tH— rt*S: 

£, -f UV***. *>f**SaL y/l'V 

-?A**aS*fcli*X**«**U AttWCIi. ft 
EHRSdV) tOR^-R^'tBaKoastSU. R 41 

-RilT-jSSiUStf) 5 *><0 2fflJiUb6<5v^fe:ate IT 

[0 1 5 3] m*«2JjU: , C*&«^. A* , 
Q 4 % R4i^ R 47|4^ ZtL^ixK^lzn-X'hWtOX 
^TfcJ:<. *fcA« H±, Q« H±< R 41 |s|±, R 42 
|3|±, R 43 |B]±, R"|I]±, R 46 |3I±, R«IS1±. R 47 
|SI±(45V^:a^$tlTV^T kin. 

[0 1 54] n(4, Mflffli!R£Mfct»T , *&. X(4, 
jfcJRM*. Any^K^. JKflaWKE. 'sfnSKflte 




[0159] iEHH* (IV-a) 



M££. R£**S. gUtS^S, tf^tifrS, 'f* 

tts. Mamas, y^v-^^^asifctt^x 

*&3*iSU **Wfctt19iE-«B: (VII) +«)Xt 

n#2fiU:0*£li. XTSSflitHJW) 
S4SHfc H-T i Jttr 1 X t J < , i fc X T^S 

J2lTfc. ±EHRst (IV-a) ?*£*iS3?6flMtett 

[ 0 1 5 5 ] 4r8. TK**W(ct}V^Mt4JB4l7E 

ffl*Kl4, Sc(III). Ti (III). Ti (I 
V), Z r (III), Zr(IV), Hf (IV), V(IV), Nb 
(V), Ta(V), Co(II), Co(III), Rh(ll), Rh 
(III), RhUVj&f^ttf, £flfcfclR£3*lSi 
OX'it&\ Z.tlhn&frX'iiftlZ. T i (IV), Zr(I 
V), Hf (IV)4»#*U\ 

[0 1 56] m(41~6£7)SStt'J)l>. n(4£JlMOffiS 

^mz^LX^^. 2ffi£ET*{in = 0. 3ffi& 
BTti n = 1 , 4 {ft£JI?l4 n = 2 , 5 {S6£JgT14 n = 
31C&6. fctitfAKiVTi (IV) <9*§£J4n = 2? 
£>9, Zr '(.IV) «*aJ4n = 2?*9, Hf (IV) <T> 
^tn = 2X'hh. 

[0 157] X{4,-C 1 , BrftifCOAO^'y, 

£fi4>fcl»&&:h.4t> 
c9Ti4&V\ n*»2Ja±T*4«*tt, ifUbtt 
PI tX-&*> X T V t> i V\ 

[0158] 

HL4 7] 




[0 160] 
HL4 8] 
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TiCU 



t Bit" 





* 0c* cV 



[0161] =5r*J, JUEWS+.' 
Bu(itert-y^-;l/S$r^-r„ 
[01 62] 
HL4 9] 



ZrCI 2 



Phtt7x->l/g, t 




MXn 



(V-a) 



[0163] Mil. MHSIJ&3~9Bi<0a 

MfHwU ^fls«tHiWE— (VII) <t«9Mfc 

?##£L<. mzi-S>>, i^n^A. 

[0 164] mli, l~6*)WK!*9.'#*L<li2 
~4T'£>9. m:ff*Uli2T**. A5 K^M 
^fcKtt-fjfr^BFFC***, £fc(iR 5, £Ha»: 

fctfti'JVJR* C-P(R 55 )-] 
[0165] Q 5 li, IBRK^iKtt'f^H^T* 

4*\ S^liR 64 &i»StC^-rs^SJI^ [ = N(R 
54 )] fcL<ttR"HH«fc#t4y>'« : P C = P(R 

[0166] R5i~R66{i N SV^H-T't^oTVi 
Tt>J:<. *MFP. ^nyyfi*. JMblcXS. 

. (V) 4>cOR 61 --R 55 J:|il«(7)a$r^L, R 51 ~R 56 T' 
^$^|.ScOd*>«021iaJ:* { i:v^3iMLTSIr^ 
LTWC*>J:<. **J. m*«2JaJbTft4**. A* , 

WCfcJ:<. 4fcA» IH±. Q 6 H±, R 61 |S|±. R 62 





l-TiOj 



H±. R 53 F]±. R 54 l§]±. R 65 |5l±Ji5:vHca^Sii 
[ 0 1 6 7 ] nil. M*5fl»$»fc-*ttC*9. Xli. 

*jiafr . Auyy®^. ^nsewta 

0*4*3. 4* 

ttmmU AttHCttWE-** (VII) +oxt 
H«Tft4. ni*2J3Lb0>*£tt. XTSafiiWM) 
MffiOfcH-TtiWfir->'tVvc (* <t < . *fcXT*3 

[0168 ]'OTt. JJHR* (V-a) T'SlSilSg 
JSTctt-fcO, ««CJi. sc (in). Ti (in). Ti 

(IV) . Z r (III). Zr(IV), Hf (IV). V(IV). Nb 

(V) , Ta(V), Co(II). Co(III), Rh(II). Rh 
(III). Rh(IV)*if*Srfi*. ift.&fcRJ&M'lftt) 
OTttfcVi. i*lfe04*>TIHIt:. Ti(IV). Zr(l 
V). Hf (IV)j&«ff*LH. 

[ 0 1 6 9 ] mlJ 1 ~~ 6 OffiBrCfcS . nli&RMOtil 

RtAOftfiSti*. 2S^yr^y«*« 

£*fc*tel,TV*4*£. 2flH»Cttn=0. 3fflS& 
JST'li n = 1 . 4 fl&JIT'Ji n = 2 . 5 fil&HTIi n = 
3fc«ri. fckitfAIWTi (IV)(«t*Hn = 2T' 
£9. Zr (IV) ^•g-«n = 2TftO. Hf (IV) O 
#&ttn = 2"C&S. 

[0170] x(i, C l , B r^rt'cOAnyy. .xf-yw 
weiifcv*. n4»2Ja±T****{i. ift&li 

[0171] 
Hfc5 0] 




^MXn 




"MXn. 
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[ o 1 7 2 ] mz. ±xhb& ( v-a) x-mtihm [ 0 1 7 3 ] 

ajHt&HWJJ: DafWWrWfcjKta 1 , iftfefcRSS HL5 1 ] 



•ZrClj 




[01 74] ft*}. Phii7x-^S, i 

[0175] 
Hfc5 2] 

T? — A 6 




(Vl-a) 

[0176] Mli, JB««»3-«-9Roa 

«M?£*U ft*Wt!4«IM« (VII) +AMfc 
FW"C*4. ;il^cDft^T'«IS3-7KcoS^liiI 
^*WtL<. mzl-?y. itfra-*?^ )\?-*7J* 

[0177]mli, l~60g$ScT'£>9. iBf*K«2- 
~4?&9. *ltff4L<tt2T*4. A 8 fi, KXB 
^.'-f^M^ R 62 frffiHSKlTt & C~N 

(r 62 )— ] , 4fciiR"*iB«t^rr4!;yK^ C- 

P(R")-3*S1". 
[0178] Q 6 (4, HStfH L<*±W 
■i4>. t7tliR 64 ^S^Sfc*-fl.S9gJS : FC = N(R 
")) fcSSt.' T6 14, yvflFPiUttfflMFpe* 

C = P(R 65 )(R 66 )-3 Sr^-t. 
[ 0 1 7 9 J U« Ji, U yflfif t, L < liSSJg^ T'£>£ 
*\ S^liR"J3j:^R 68 5rim^fcttl. , Jy®^ 
C-P(R")(R") = ] t.L<llR"^WaSfc*t4 

mm? e-c(r")=o fcst. 

[0 180] R6i~R69{4. 5VHC[3]-t-i>Mft-5tU 

(V) 4><7)R 61 ~R 69 i:|il^S2r^L» R»i~R M T 
1 0 1 8 1 ] ftfc, mj6*2CU:T*l.«^. A« . 




tvti>J<, *fcA» H±. Q 6 H±, R 6 1 Rdt. R 62 
l§!±, R 63 l°l±. R 64 |3]±s R 65 l«tt\ R 66 |a|±. R" 
H±. R 68 l§]±. R 69 |5I±l45v^t5$^$itt^Ttj: 

v\ n n, mmmmtz-mx-hi. 

[0182] Xli. **** , An^flFP. iWfc** 

^s, r^s-^^-irws. *4 ***** w?-? 

S (VII) +OXfcH*-C*4. n*«2fiU:0*^tt. 

[oi83] fiiTfc, jjehr* (vi-a) x-mtim 

WESTC*!). ffl«fctt. Sc(III), T i (III). Ti 

(IV) , Zr(III), Zr(IV), Hf (IV), V(IV). Nb 

(V) . Ta(V), Co(II), Co(III), Rh(II), Rh 
(IM), Rh(IV)&£S:3j<t#, Zht>tizm%*tl&i> 
cOTI4ftV\ Z.tlb<?>%frX'ltmz. Ti(IV), Zr(l 

v), Hf (mmtu\ 

[0184] m(4 1-6 c7)SSrC#>6. n«^«McOffi 

^Jit^LTV^^, 2fiI&JST'l4n = 0, 3ffli& 
S-Cti n = 1 , 4 &&mv\i n = 2 , 5 JS?{ J n = 
3CSri. JtkilfAm*«Ti (IV) 0%£lin = 2T' 
Zr (IV) OH-£f4n = 2T'2>9, Hf (IV) O 
*^(4n=2t'J)S. 

[0 185] X«4, C 1, Brftt'^Na^y, **)V 

c?)X-lifa\ n4*2Ja±T*4*^i, lix^li 
H frC* o X t g& o T V vf t J: V > . 

[0186] 

[ft5 3l 
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( - J^MXn NC— ( J^MXn NC— ( I^MXn 
7 Lm Ph m ^ Ph 



Ph 




^ I'MXn \ 



iPr"VNi 



N- 



Ph iPr' "Tv ~iPr 

MXn \ J'MXn \ i'MXn 
N-N7 N~N> 



Ph 





[ 0 1 8 7 ] «fc s JJEHRS ( Vl-a) [0188] 

mititftonx'ommmzKtiK zht>m$iz Mb5 4] 

\ f\ Ph. 




^ \rici, ^ \zra s ^ \ 

Ph Ph iPr^ J-^. 



Ph 



[0l89]&fc, ±I20»4>, Phfi^x-^g, i 

( i-a) ^-v^L (vi-a) n^-rtifrT'mztiim&i&m 

E-*W ( I ) =5rv^L- (VI) o^-fh*>-c«§*i*fl:^ 
ft ( EfitHfc** ) fc . JJEHR* (VII) "C«$fi« 

[0 1 9 0] HRjS ( I-a) (Vl-a) <Wffl*» 

*t susses * am s<a?fc£*fc«fi«fcj6t 

*MMWPW4IMk^«fcfiiiTia^L. -7 8XJ4>A> 
■SA. t)L<»aa»ftTT, l.«BW»fe2 4^BSflE 

[0191] JJemcffl^WUfflKi: Lm x- 

t o 1 9 2 ] <xfc , *mx'<£mfc&txm^tiz> 



attaj:tf<B-3)*BtoWfc£* (a) tmixj* 
>nmmhtt&mzr>^xmmi . 

[0193] ♦BWCsfcHfcJB fOBOMi.* (B-l)ff 

i, 2»«j:tmi2, 1 3mnm±mt&®im^ 

hill. 

[0194] 

(B-la) HH* R\A1 (ORb)„ H„ X, 

Ti<k<, m^f-m^l-l 5, ff*U<ttl-4» 

mS3 s nliOSnO, pli0^p<3, qliO^q 
OO&T'&O, A s Om+n + p+q = 3Tl)l). ) T 

[0195] (B-lb) HR* M2 A 1 R«, 

1-15, mi<li 1-4 
t. ) ■C'*$^l.^«mi^JatT^S-'>>J:W 

[0196] (B-lc) HR* Ft" R b M3 

R a fcitfR" tt, 5HfcB-?i»Sr ; >TH 
TfcJ:<, HaMfflRtfl-l 5. i?£L<lil~4<0 
Jftt*J&S£jSU M 3 liMg, ZnifcliCdT* 
4. ) T*Sft6JWB*»2ft*fcttJ|Jl ZHkNtoV 



BNSDOCIO: <JP200023M13A_J_> 



(£3))00-239313 (P2000-2 358 



[0197] KffitB-laJCHti^nRr^S-^Aft^ 

-ft* R a m Al (ORM3-. 
(5?+, R a fcitW (is S^teH-'CiWSro'O* 

ftfc**«r*U mljjff*L<lil. 5^m^3m 

-** r\ a 1 x 3 _ ro r- urnw^mn 

-15, Jf*L<ttl-4^fc**aiS:«L. Xli^ 
ny^R^SrSL, mtt#* L<tiO<m<3T* 

-JfcS R\ A 1 H 3 - 0 R a ««WEflfc&U ' 

-15, #4L<lil-4^t**a«r*l^ mttff 
4L<li22Sm<3T*6. ) T*8*l-&*tt7;P5- 

9Afc#ik 

HfeS R\ Al (0R» ) n X q 

R a *3itfR b li. 
Xi>£<* Biimmtf 1-1 5. #*L<ttl-4<0 
Kfc*3iafcSU XliAnyviffPSriSU mii0< 
I . m^3, nli0^n<3, qtt0£q<3O8rC* 9. 

! i^m + n + q=3t*J. ) ?mtLl ^i»T^S - 

[0-19 8] (B-la)fc*t**«7;U5-^Aft^»k 

;W7/l/$x^A, hUn-^l^/I/S-^A. Ml7°n 
t>7;U5-^A, HJ^V^l/T/l'Sx^A. Ml a, 

*x;p7/p$-^a, m;*^^;w7^s-^. mi 

fi/)l7)l 5 A& if CO b 'J n-7;Mf ;P7;I/ 5 
A; h»J>fvrne^7;P5-^A. bU-fV7"f-;U7 
7l^x»>A % hUsec-^f";P7;P5-^A, HJ tert- 
yf-;U7;i/S-^A, Mi2^^yf";P7^5-^ 
A, h>J3-^^7'^7/U^-^A. M;2-^;l^< 

yt;U7;i/^-^A. h >J3-^f-;i/^y^7;^5-^ 
a. hU4-^f-;^yf-;W7;U'5-^A, M>2-x^ 

A^^Trt'S-^A, Mj3-^f*;^^i//U7;I/$- 
^A, hyz-x^yl^dfv'^^S-^A^if^hU^ 
iKIS7;^;U7;I/5- T !7A ; hy S/?nM^A-7;l/$ 
-^A„ Ml^^n^^^/l/7^5^ T >A^ri:^h'J^ 
^□7;i/^7;i/^^^A ; HJ7xx/i/7;i/^~7 
A, HJ hU;U7^$-^A^ifc7)hy7U^7;l/S 
-^>A; (i-C 4 H g ) x A ^-(CbH^), 
y, zteIE^gre£>^ z£2xT'£>&, ) ftifT'H? 
*l& HM V 7Vx;^7/l^ A&kV) h U 7>Hr- 
^7;i^-*!?A; -f yr^;W7^S-^A>h*i/b\ 
>fy:/f7iT;i/5-^Axb*$^\ >f y^/ir^s 
-^A>f yrn*r^i/K«:^7;U^7;l'S-9A7 
;!/3*i/1« ; ^^^/WS-^A^h^rv-K. s/Xf- 
JV7.)V S x# Ax h * b\ xV^;l/7^ S a y h 
^S/H*t^y7;^^7;l/5-^A7^34fi/H ; x 
^7l/7;l^-^A***xh*xh\ 7W7;l^xr> 



A***/ x WmV*)V7)V$ A*** 
7;W*s/H ; R a 2iB A 1 (OR>) 0 . 6 fcifT*&*l* 
¥^**^4«B^WK7^3if^bSnfc7;W;U 
7;P5-^A ; yxf-;U7^S- T >A7xy^^K, ^ 
xf-;U7^ 5 x^ A ( 2, 6-x-t-7^/U-4-^ f )U7 x J 
x x^7;W$-^At;X (2A-V-\rJ1r)V- 

(2,6-i/-t-rf-;M-^f-;l/7xy^fxF) ^ Vft 
)V7)V ^-Wh'^ ( 2, 6- *J-\r7*)V-A-* 1~)ls7x/ 

^k'^> ;; 7;^/U7;l/5x^A7 , J-n^>' 
H ; ^^7;U5x^A^n»J M S/xf-zlT^Sx 
w;n>Jh\ i/'yf-;I/7;U5x^A^nU h\ ^xf- 
^T/^-^^n^ h\ ^77^7/1/^-7 A? 
cMJ K^if^^y^^^Sx^i.yN^^ K ; xf-;U 
7;i'$x^A-t**?n»j h\ 7"f-;i/7;u$x^A-fex 
*?n»J>\ x^;i/7/l/$x7A***yo$K&if<0 
7;u*;i/7/u$x7A*;^a7 4 h ; x^;i/7;u$x 
^y7n'JK s 7°ntVI/7;U5x^^s;^nUb\ 7 
^7/1/ ^-^y7a^K5: }£^7)V^)V7)V 5x7 
J±i/)\j4 Y^mU^mZJ\u ?>tt£titz7)V*)V 
7;l/Sx^A ; xXf-;U7^Sx»>Ah K'J b\ y^f- 
;U7^^x^Ab H»J *M y^;W7^S-»>At 
h' U K^^^^^^I/^x^^t H 'J K ; x^-yu 
7^S- T >A>?hFU h\ roe^US-^AytH 
»J K^^7^;l/7/PSx^A H U F^^^ffi 
(?«^t^ft3ftfc7;^7;P5x^A ; x^)V 
7^Sx^Axhafi/^o»jH % ^;l/7;i/5x^A7 r 

=Sr if <DS# W 1 7)^3 yftfe i IfAo y y ft Siifc7 
;^;1^7^ 5 if Sr^ff 4 Cl fc h . 

[0199] 4fc(B-la)fc:a«ltift*«fc«)!fflt6i 
k3&*f*. fcki«H*K : Ffc^LT2fiU:^7^5=. 
^Aft^36^Lfc*«7^5xi>Afl:*«itWi 
ik36«V»6. i^)J:34ft^fti:Ltft#Wttt, 

(C 2 H 5 ) 2 A 1 N (C 2 H 5 ) A 1 (C 2 H 5 ) 2 ftifSrW 

[0200] raffi(B-lb)KJB't4fl:^|»i: Lttt. L i 
Al (C 2 H 5 ) 4 , LiAl (C 7 H 15 ) 4 ttttWifhZ. 
t^SS. 4fc*«0ftfcfc, (B-l)*ate«fl:^»i: 
LTIi, pt^y^A. x^y^-^A, 7 e nb>»J 
^A, yf-yPUf-^A. ^;l^*^A7uS 
h\ ^fiW^i.^p'JF, xf-;l/V^^A, 
7nSP % xf";Pv^*^A^ayK, rntt^ 
^^AynSH, 7n^^yW7o'JK 7 
f-;^/*y^AynSh\ 7+)V??*i/*?'jx9uV 
>\ x^f-;Pv/*>">A. >?xf-;u-7/*j/^A. x 
7t;^/^v^A. 7 , ^;l/Xf";l/V/^i/^A35:ifSr 

[020 1 ] 4 fca^*rttJJE*»7;l<5xi>Aft^- 
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[0202] (B-l)^lS^-(t^i)«0^^t'{i> 3187 
^i-^M^II* ! lfi Lv>„ o&(B-i)lrtl 

[0 2 031 (B-2)^S7;PS-^A^x-fh^l 
*JWBT5i5»t:i6ttfflv^it4 (B-2) fifths 

fc J: < . * ¥2 - 7 8 6 8 7*£«fcWS3 ftt 

[0204] flawMaw^s /^yii, WiifTE 

( 1 ) mAi*isGtz>tt.£mtdimgk*$:tttz> 

ft. ttOT/l'S KK-y*/Mc»»* n 
£*fc£RJ6S*4*ife. 

(2) "Cy-t'y, h/uxy, xf-^x-ryk rb7t 
Kn7 5y&fcV>jKft't' - C\ h D7/Mf AT/I'i-^A 

(3) TiJ-V. ^y-tfy, WPxyfr^&tt+T'HJ 

[0205] **JK7yUS y *ttf>*»£Sl 
*#fc**l/Tt>J:n. 4fc|iURS*utJJE07^Sy 
^f^y^?SA^^SJtli*RfE^7;U5-'!7A-fL 
**fciSSI*4fctt7;l'5 

[0206] 7)^i.y^-fyi:mm-^zm^tLi 
im7)n-vMt&tob ixmmzii, wE(B-ia) 

HSW)««7;i' 5 d k 4 . 

[02 07] ;^<bo3*>. MJ7^;U7;US-^ 
A, hVu?v7)V*)V7)V$-*)J±ififttl<. HJ 
>f7U7/P5-$Aa<«fcJff*LK HBO* ^4** 

[0 2 08] 7^5>'*'9-y«lWIICfflV^il4««k 

lx\t, <y-e>* h;uxy, *i/ws. 9*y, y* 

y. JfTfy, ftiy. Vrfiy. M^f^x 



a^-fy. i/juisuy^ t^DV-slxi^ytyts; 

msubkm^ayymt •)*>«■. &mm. am: 

r/k rJ-7t Hn^^V^rifWx-r/WSSrffl^Si 
[0209] 4fc*»WCfflV^ilt04f y^jlttO 

^7^5-?A#*Wfc-&ft«, 6 o-c^yHfyt 

SJJW4A l fifcfrtfA l ^^T'l^l omTs ft 

ti<\ts %ar. mzm i < u 2 mF?*4 t 

[0210] *»HTfflV>fe*i*?m7^ 5 

Ht^ftt TiB-s^ (vim -cusifiitfo 

y **,Uf*W7/l' S A**>lfc£*S Wfl Z b 
i?*4. 
[02 11] 
[ft5 5] 

Al-o — B — 0-AI 



[ 0 2 1 2 ] #k R 1 {iflWKflfttfl-- 1 OtfJjWfc 
[ 0 2 1 3 ] Kffe-J&jS (VIII) •C£$fl*;Kny£-£ 

^'wiS7^s-f j>**yit&mt. ju-m (i 

X) •caStiS7^;k-Kny8i: 
Ri -B-(0H)ji - (IX) 

Ft 1 lilflEfcHfcSfcifcf . ) 

atswu+'C. -8ox;~aaoa«Ti*~2 4«9iB 

[0214] IWEHE^ (IX) T«*fl*7^/U>Ko 
yHW)ft#flWrt«i: yf-^oyS, x^U 
^oyg. 4 vrot^tfoySL n-rot;^ny 

;^nyH, x^o'vifv-/^DyK, 7x-y^ny 
IL 3,5-x*7;U3j-D;KnyKs ^y^7^o7x-;U 
^ny®. 3,5-h'X ( YV7>V*UX+)V) 7i-M 

nyK^ir^lftixl,. c*ife«(f«l. >*/M*d 
n-7*f-;U^nyK. -<y7*f-;^nys. 3,5-y 
7/^o7x-;^oyKs ^y^7;U5rD7x-;P^ 

[0 2 15] Z<r)lotc7)V*)VXuy%Lk$jfcii-th 
Wi7)^~^Mt^tlXMimm. ME(B-la) 
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[0 2 16] lilhnoh. hV7k*)l7)V$.-V 
[0217] JJEOA 3*(B-2)*«7;l'5-'>A*df 



¥1-501 9 5 O^m. ^¥1-50 203 6-^ 

®m3 - 1 7 9 o o 5^m. m^3- 1 1 

9 0 0 6#&*. ■ 8HPP3 - 2 0 7 7 0 3#4»fL 
¥3-2 07 7 0 4-f&f8, USP-532 1 1 0 6-f 

[02 1 83 JWfcWtett, ;M XKi: LTii, B R 
3 (Rtt. 7?*. >f7«, HJ7/M-cMf/Ug& 

x-bb. > x'7jkzti&it&mmft>ti, tztuzhv 

7;M-n#a>\ Hj7x-/U#ay N Mix (4-7A- 
tn7i-;H j|«dx hVx (3,5-x'7/l^o7x- 

>\ HJ* (^?7WD7x^) ^ny, by* 
(p-HJ/U) *Dy. *yx (o-HJ;u) jKdv. by 

x (3,5-^^71^) tfoySr^AW^fiS. 
[0219] 4*>&tt.-£Vl>t LTtt. tzt ttfTfr- 

[0220] 
Hfc5 6] 



Q 

n 7 R l 



(X) 



[ 0 2 2 1 ] R 7 i: LTii. H + . #/M<xr>A 
y, *xtfx^A;fr^;j-y, y^n^r^byxxyp 

[0 2.2.2] R 3 -R 6 ti, S^fcH-*Cfc*£^T^ 
Tti<, «SS, #4L<li7y-;«4fcl^7 



MfcfcL b'J7x-;^;^-^^^y. by 
Wi-/H^-^Mf^>, by 

li. h'J^^ry^-^A^^y. byxt/i/r>- 
y s h'j^;i/7ytx^A^^^y. mi 

^S/Xfvl^xyx^A^tfV. N,N-2,4,6-^y^^ 
*;P7- U A#^-;ty& if<DN, ^*J7)V*)V7- J J 
x^A^^fy ; x ( A V7°ntVl/) 7y*x^A#t 
y^^n^^ry^-^A^^y^ri:^^ 
7;^;U7y^xr>A^t^y ; S:h>W^ii^o 
[0224] frE*^*-9A*f-*y fc LTftttWfc 
li. b»j7xX;U^^-^A^^y. b'J 

7xx;u) *x*-^A*f-*y s by (y^t;i/7x 
*^*-^^f-*yifi:ifcoby7y.-^*^* 

[0 22 5] W blXli, ti)V#-*;J*t!tt>^ 7 
y^W^y^kWK, »tby7x-;u 

10226] tM*>mt£y®tix, vyrwv 
ffi^y^x^AS. N>^7/u*/i/7xy-^A&. 
^i^/i^y^x^AfS, by 7y-/i/*x7*x^ 

[0227] b'J 77l/*;UH$7y*x^Ai£i; LTft 
*«tti. /cfc^tf byxf-;P7V^x^rb7 (7 
x-/H by7 0 nh 0 ^7y^xi>Arb7 (7 

x-;H by (n-^;w) 7y^xr>Arb7 

(7i-/W^l by^/Kry^x^Arb? 

(p-by^)* 1 ?*. by^f-;u7y ; tx^Af b7 

(o-by;u) *»>*. by (n-rt /i/) rvt-^^f 

b^ <^y^7;^P7xX;i/) byrntVU 
ry^x^Arb^ (o ( p-y^f-;U7xx;u) 

b'J (n-y^/U) 7> : ex^7Af b7 (m,m-^^;U7 
x-iH* 1 )! b'J (n-7^1/) 7V^X^Afb^ 
(p-by7;^n^^;U7xX;U) by 
^) 7y^x^Af b5 (3,5-^by77^n^^;l/ 
7xx;p) b'J (n-y^JV) 7y*-*>&?h 

y (o-byyu) *i>*£irawMi&, 

[0228] N,N-^7;^;l/7xyx^Atgi: LT^«s 
Wtli, ^!fci.(fN,N-y^^;i/7xyx^ATb7 (7 
N,N-y'x^7xyxT>Arb7 (7 
N f N-2,4,6-^y^>^;i/7xyx^A 

[0229] ^7;^^7^x^7AJgi: tTft*Wfc 
im. fztUii? ( 1-7*0 bVI/) 7y^x^Arb^ 
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h. 

[0230] 2t>M*>&tt&tobLX. F'j7x- 

^7WD7x-;l/) siO—M 7xD^»)Af b7 

N ( N-yxW7- 'J -*>A^y ? 7 a x/l,y ? n^y ? 
y'x-;l^k TIES (XI) ifcli (XII) 

[02 3 1] 
[ft5 7] 




[0 2 3 2] .Etlixf-jUaSrS*. ) 

[0233] 

[ft5.8.] 




[ 0 2 3 4 3 #5 yfltefcfc LTftttWfctt* fci: ilf 
T*^7>-(14) ; tf* (F'J (n-7^-/i0 7y*-^ 
A) K b'X (F'J (rK/fvlO 7V*-^ 

iOr^tfl'-F, b'A(F'J (n-7^/10 7y*-^ 

iO ^yr*#u-h, t*x c h u (n-rf-;p> 7y* 

-^AO Kt#;KWK t'X C MJ (n-7>/l0 TV 
*-^ADt#?out**1/-F. b'X(F'J (n-7 1 
f-^) 7y*-^A) Fr#?nnFT#*>-F&i: 
<7)7-*y^&; F'J (rK/f-rtO ry^-^^b'x 
(Ft^a^F^FFt^I'-F) 3^ MM 

(in), trx cmj (n-7^-/io ry^-^A] trx 

(Ft^a^f^ FFt#*^-F) -v^Btt 

(iii^fc^l^^yT-^y^s^^W^fi 

[02 3 53 tfJM^Hteftfc LTftKWfctt* fck 
itf4-*;UAy^v-K5y(l4). U-y*iWVt^7y 
(13), 6,9-y'*;l/A'f*^y(14). Ff*MF^ 
F-l-7x-;W-l,3-v*;UAVt^5y. Vrti'U F 
F-i->f-;i-i ( 3-^;WNVt^y. Wrfi^ 
A YyA F-l,3-^^l,3-y'*/l/^Vt^7y. 7, 



Xy>(\3). ^Vri^M YyA F-7,8-^f-^-7,8- 
y*;l/A^vf*jK5y, Fr^W F:H F-ll-^f- 
;P-2,7-y^/^yT**7>s F'J <n-7f-;10 7 
y^-^Al-^^T*^-F. F'J (iK/fVlO 7 
yt-VM-foWtyyTtitfls-h. F'J <n-7^ 
;l/) 7y : £-^Al-*;l/A'FT*^l/-F, F'J (n-7 
*;iO 7y : &- T >Ai-F'J^^y i J;u-i-*yi/A'r* 
#l/-F. F'J (n-^f-ylO 7y*- T >A7'o*-l-# 
;l^Fr##l'-K Mi (n-7^-/t0 7y*-^A6- 
*^^r*^-F(14), F'J (n-7^/10 7y*-*> 
i.6-*;UA'r^^-F(12), F'J (n-7*As) 
-*7M-ii)Vrt*?VTt!#\/- F (13) . F 'J (n-7f- 
/!0 7y A-i?fl)V>V? yffiXl,- F (12) , 

F'J (n-7>/M 7y^-^A2,9-y^;I/A'^yr*^ 
F(12h F'J (n-7^/10 7y*-^AFr^vf 
F-8-^f-;U-7,9-y^;^^yr*>KU-F, F 
'J (n-yf*;lO 7y^- T >A^yf*A^f F*5>f F-8- 
x^;W,9-y^;l/A^yr*^-F, F'J 
;iO ryt-^A^yf^M F'7-f F-8-7>^-7,9- 
WuVWVTtiXl'-Y. Mi (n-7>;i0 7y*- 
^A^yfiiM Yv4 F-8-7'J;U-7,9-y^;i/A^y 
f#*l"-K F'J (n-7fv!0 7>±~*?^>Tt} 

;vf H5>f F^-F'J^^^'J^^-y^yw^yf 
##1/-F, F'J (n-7^10 7y^-^^^yf^A 
4 F-4,6-y'7'n^-7-*;l/A^yf*^l/-F ; 5: 
t*<07-*y^(S; F'J (n-7>;l0 7y*-^Ab'X 
(7^W K5>f F-l^-^/I/^/^^U-F) :m* 
'^bWBdllK F'J (n-7*A0 ry^-^^ex 
W>tH^4 YyA F-7,8-S>#/UA^yf##l-- 
F) &Hfi (HI). F'J (n-7>/U) 7y^-^Ab'X 
(^yr*^W F^-f F-7,8-^;^^yr*^l/^ 
F) art/PhB* (HO. F'J (iK/f-nO 7y*-*> 
Ab'x {^VriiM Yy4 Y-lA-ytvW^yT* 
#1,-10 (HO. F'J (n-7 1 ^) 7y 

^-Wt'X (^yr*A>f K5>f F-7,8-v*;Pa't> 
yr##U-M«B!*(III). MJ (n-7f /K 7> 
*x^Ab'x WyrttM Yy4 F-7,8-x*;l/A^ 
yf*sKi/-h) 4»H (III). MJ (n-7?-;l0 7y 
*-^Ab'X (7tA>f YyA F-7,8-vXf-;W,8-y 
^A^y-fXfsKU-bXRWSdll). F'J (n-^f- 

)V) ryt-VM.t'A (y^w K5-f F-7,8-y'yf- 
;U-7,8-y'*;W^yr**l—F) ^nAKS (II 
I), F'J (n-T'fvl') 7y^-^Ab'X (F'J^n^^- 
^^A>f F^^f F-7,8-^;UA'T>yr*#l/-F ) a 
A>FS£ig(IHh F'J^CF'J (rt-7*)V) 7y*~ 
t>a) t'X WVribM YyA Y-i-tjiVJ^VfA 
sKl/-h) ^DAKtg (III). b'X [F'J (n-^;P) 
7y^:-^AD ex YyA K-7-*;PA 

^yr*^U-F) vyxfyBHB (iv) . b'x CF'J 
(n-7^) 7y ; t- T >A] b'X ( ^yr* A>f F5>f 
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V-1-tiW» J ?*>7fil"-b) sA^Mig (III). 
t'X C HJ (n-TW t'X W>rtl 

« (IV) &t*cO&S^*7^7-;fy^&t>W 
Ml*. 

. [0 2 36] ^rn^y-fli^ftia. yy. t? 

6. mmz\i. ^Af^'yl, y^-TVA-fi-'y 
K. hjgA'^yyi. yy-*m riwjzJt? 
§l i^uay^jyfym. vy^vrry®. ffy 

!. &*V7fy®. vyfyfxry®. y^J? 
yyxfy®. n^y/x-fyK, 'j^uyKAty 
y$. yy^y^xhA-ty'yygL y>i>-?;?y?x 
h At s;y yig. u y* 'J / f ? y^x h AtxyK, 
y t >j 7 h ? y /x h At -u y * y 7" h 
?y/xtyK. yy^yyK-:*/®. fcitfitU 

WCJi. yf7A. th'JW. #y7A. >i<tV7 

A. .xi-nyt^A. Ay>7i>^t0fi. h'J7x^ 
xfvHWS t <VGffl&mm £ # . ; 0 TMSfir 

ia*a-c*!ttt2wajbii*^*Tfflv^fi 

$^A:**Mfc£ft(B-2) t$rffiffl-f6.t. *V7 4 

«MLTby7i-;i^u#-?Ath7*x 
^7Wn7i^) X\,-Y%}:0)4$yM*y 
«HL£ft (B-3) Srfflv^ t Aff«rSStt^*fc^*0 

[ 0 2 3 8 ] 4fc . *J6HHt«4*P7 YB&mm 

a. ±ra»*Wfc£» (a) , (B-i)««4«k-& 

ft. (B-2)««7/l'5-94#*iHfc£*. fcitf(B-3) 

4 *yft;4 it ymt^frhmtih')?^ 1 1 1 

ft£ft ( B ) t t t fc. (6f»fcJB tTttatti J a &ffl 

W (c) fcjan4£fcfc-e*a. 

[0239] (C)flft 

l o 2 4 o ] a *&Mtft£ttfc ixti. tnutiM: 
ft. isfiS^nyym «±, i$i±mttdM*y$. 
mmmtemmtiw znmmtix. m 

6<JWiS i0 2 . A 1 2 0 3 . MgO v ZrO. Ti0 2 . 
B 2 0 3 . CaO. ZnO. BaO. Th0 2 &f. £tz 



ifcli£l£-b?*5>f K Si0 2 -MgO. Si0 2 -Al 
2 0 3 . Si0 2 -Ti0 2 . Si0 2 -V 2 0 5 . S i 0 2 - 
Cr 2 0 3 . Si0 2 -Ti0 2 -MgO&t"£ft$tl><rt 
S i0 2 fcJ;^/4^(iAl 2 
03*±jfi$N:*ii?3*«#4U\ 
[ 0 2 4 1 ] tch , ±K*S«gtfLft<i. a 2 C 

0 3 , K 2 C0 3 . CaC0 3 , MgC0 3 . Na 2 S0 4 , 
Al 2 (SO,) 3 . BaS0 4 . KN0 3 . Mg(N0 3 ) 2 . 
A1(N0 3 ) 3 . Na 2 0. K 2 0. Li 2 0&t*O^ig 

s. mi. matte. mMt&i-k-tixvxh&i 
[0242] mi; o summit, mmtam 

flifflfWi, ttffitfl 0~300/xm. #2l<ti:20 
~2 0 0jtim-C*-Jt. JtHE«#5 0~l OOOm* 
/g. #4 l<lil 0 0~7 0 0m2/g<O$EiC#> 
O.«.§«^"0. 3~3. 0cmVg«0Sffilfc*4 
it*«a4U\ iWio^rfflWi. (MKcjetTlO 
0-1 0 0 0*C. Jff4L<lil 5 0~7 0 0TrC*WtL 
Tftffl^ill). 

[0 24 3] »Nayy-ftfttLT«. MgC 1 2 . 
MgBr 2 . MnC 1 2 , Mn B r 2 3WBV^ft4> . * 

[0244] **«TfflV^*lfi«i±J4. im±i£ft 

mmntMt£®>x'&>o, i$3i-$u*ytficm 
mbvx'bh. ±mm±&WM *ymm$. 
ft^trc**. i^i^ott±, tt±^;ft. -f^y 

[ o 2 4 5 ] «±; tt±M,mtziu *ym& 

Itt-f^fttLT. «i±. ffi±Mft. ttlffirt 

>v*y?w.. ry^ym. cdci 2 s. cdi,fi* 

[0246] i^J: a m±. «±ffift t LTIi. 
yy. ^yht-fh. *®ftt±. ^n>«|±. 7Q7 

y*ya-Mhl¥. A-5dfjL7^h. 'Jg^f'fH 
», iv}3n,x*<< ^^-yt-f b. -t?7^f h. r 

ttJMMfc^tti: LTI4. a-Zr (HA s0 4 ) 2 • H 
2 0. a-Zr(HPO,) 2 . a-Zr(KP0,) 2 - 3H 2 
O. a-Ti (HPO,) 2 . a-T i (HAs0 4 ) 2 ■ H 2 
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0, a-Sn(HP0 4 )j-H 2 0, r~Zr(HP 
0 4 ) 2 . r-Ti(HP0 4 ) 2 . r-Ti (NH 4 P0 4 ) 2 • 

4. 

[0 24 7] £OJ:3fctt±. %±MmK\m>$. 

Lcommv o . icc/g aho t omit i < . 

0.3~5cc/g4>fctf>!&s»fc#*U>. ZZX\ M 

0, iWfl¥&2 0-3 x 1 O'AOiellCo^Til^? 
*l4. 

[0248] fg2 0ALU:<omm<> { 0. Ice/ 
g J O'hSotofcfflfiei: LTfflVtt:*£fcli. ffittt 

flSWSatl/Cli. *ififctf*LTV\4*i€»£lifc*t 
4«BMi:. *6±<^fl^fclHK4£4«iS'8:fc\ 

ft.4. Hfflatt. *HWK»*K l 5llfc<l5*\ ISftfll 
fcfcJ:oT»B«*iM*;&tf4. 7;WJ«fflTI4«i± 

ssuoa. tiwitii -f 

35i ilk 

[0249] *Jtwcffli^ii*>f 3ryss«ttl*fl:* 

13"). e?-tWffi*. ClOioCltt 

-fJ^-aiz-S's yt4y*Hte 
*fclTH:, TiC l lN ZrCl&ZfiJBMXyGlk 
IHfc&». Ti(OR) 4 » Zr(OR> 4 , PO(OR) 3> 
B(0R) 3 & fcD^ST/lo * v K ( Rti JttbJcSSCr 
if). (Al 13 0 4 (OH) 24 P\ (Zr 4 (OH) 14 P\ 
(Fe 3 0(OCOCH 3 ) 6 r &if*>£**Kfl*f *y 

4 y^-*W-^g^t4Bfc. Si(OR')«. A 1 (0 
R) 8 , Ge(0R) 4 sSri;tf)A*7A'3*S/F ( Rliftfc 
**«&*) fcif*iO*aBLTf*fc*&ft. S i 0 2 

fctJ: 9£jfc*4iM3rair* < Pf «i4. 
[0250] **BffCfflv^*i4tt±. tt±«fc, 4 * 



in. 4fc. fttt*t«aniiR«S*. W»I»J 
[025 1 ] ff4U^*Kift±4fcli 
J:lteJfiB#C*4. 

[0252] tm.^nt ixii. sa*« l 0-3 0 0 

if:* { T#4. JlfWCU. xf-uy, rotky. 1- 
7r y, 4-*fvlM-^yry&k'^*m-?$c#2- 

m^ficifcttt^^o^^y. *?-i/y£±j£# 

fc LT£l££ii4 (ft) 8J:tfV*;fcfc<0SK 
**WSt4ii:#f*4. 

[0253] a^oRtii. mmmm. mwt 

I±ff«tatfii4* { . OT<9i:o&»Wi^ix4. 

d)** (a) *s±MRtf ( b) tffiB^wrta^B 

K2SSlirt4;&&. 

(2)j£# (A) fcfifr-(C) tSWLfclBBWl*, fci 

( b ) tffi8«wrai^»t«airt-4m 

<3)*# ( B V Srfitt ( C ) fcfi»U:itt&*4h '« i 

traa ( a ) *ff»o)0Drcfi^»t«iirt-4*i£. 

(4) j*# (A) *fl* (C) tJBftDfeUMW^, 

(B) £ ffl* (C) fcfflJ9Lfc*«K^S:tta:tf)W»T 

a^»Kaaut4*a. 

(5) *» ( A ) k Jfi# ( B ) l-ffl* ( C ) fcffl*LfcMI 

«s#s:«^«ti6aiit4m 

[0254] ±E(i)~(5)tfD#*ffitij^r a. %m 

^. ±iaofi#: (C) (A) «J:l«R* 

( b ) mmtitMfmmm. < >wwk 
msztix^x *>i< . "fm&ztitzMftm&fti. 

[0255] *»^fcfiS4*U7 -f >oa^^-C'{i, 
#*f!4. 

[0256] *^ajx-(S, *^li{§fiS^. 

zmm$mtjimm.'&&<7)^-fiiiz}5^x i>m 

MX'Zh. iSffla^ffittJV^Tfflv^*i4^fflttKft* 
y. ^-tV. ^7*^y, ^^^y, r*y. Hf^ 

X ; ^y-fe'y. h^xy, *i/wy4f^f«RRft* 
^ixf-L/y^n'JH, ?o/i^y-fe'y, /J-od^; 
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10 2 5 7] ±ieoi 3**1/7 4 yfi£fflfcBI£fflt* 
T. *U7-f y^M^ffatlRLT, (A) Ul 

si o- i2 -i o- 2 *;k »it<ai o- io -i 0- 3 * 

[0 2 58] jft#<B-l)li. e(B-l)«*(A) +<9 
^TOAWK^ (M) kOTA* ((B-D/M) ^ 1 

so. oi-iooooo, #iL<ao. 05-50 
jbist (m) t^nbC(B-2)/M]36 f ,.a*io- 

500 0 0 0. m L<te2 0-1 0O0O0k&£J 
54*Tflft>fe*l*. «#(B-3)li, J«ft(B-3)fcjR# 
(A) +««ra^«K : F (M) tCDWit C(B-3)/ 
M)#, 2351-10. «F* L<lil-5fcSrSJ:3i 

[0 2 5 9] ifc, <lcOi'5**U7>f ya-^fflMjS5r 

ffl^fc*i^7 4 y^a-s-aei^ as- 5 0-+ 200 

°C, *?iL<(20-l 7 0TWKHT7&6. fi££E* 
iISSffi-1 00 kg/cm* ^#£L<iiS?E- 

[0260] nbtiixu? < ynswmTmt. s 

iikfci^TMBtiifc^TSi. a fete, ttffl* 

( B ) coSVHci 9 PISH" £ k t>TS S . 
[026 1 ] ico i a 7 -f va^fflJUKt J: 9* 

2-3 0. Jff4L<li2-2 0^1I««4fett*K*tf!) 
«-^U7>fX fekjcfcrxf^y. rnbvy, 1-7' 
2-7r>\ 1-^yf-y. 3-^^-l-7Ty. 1- . 
M^-fey, 4-^^;i/-l-^yry. 3-^fvi/-l-^yr 
y. K^f>s l-r-fe>\ 1-Fr-by. l-rb^r-fe 
y. l-M^T*^, 1-^^r-by. KM 3*y ; 
i^Igm^3-3 0, #£l<Si3-2 0<Dg?tt;tU 
7^y N fcfcilfy?n^f^, S^n^Try. 7 

Kr-ty, 2-^14, 4,5,8-^*7-1, 2,3,4,4a,5,8, 

>m. -f^nylL te^^nyK, t'i/^n(2,2,D- 
5-^rTy-2,3r^;^yg^**i:COa , £ 

*«4£<oa«i ; 7? u^stxfvk 7? vm^i* 

/k 7?JJ^i§n-7 e nb7k 7? U/I'BK VTnbVk 
7?U;l/Rn-^;k 7?UA-lM77'^k 79V)V 
K tert-7f-;k 7?U;I/Bfrxf^*v7k *99 



»J/HL*fyk >^>U;H!x^;k U/i'Sn-r 
nbVk *??»J;m-f VTntT/k >??Urt«n-7' 
*;k * ? ? L> ;HK V 7>;l/fc k*o « , £ 
;l/^yKx7r;l/ ; »»t*x;k 7nW^Bt-;K 
#7 0 nyKb*x/k #7-»jy»t*x;k 5^yyKt- 
;k ^f7UyStx;k hy7;k*nB»t*x;U2:k' 

;^yyy;k ^nyK^y/ijx^xxr^* 
k'^l&ft^JS^MB, »fct-;k 7 7ftb'^ 
if w n a Y y 1/ 7 * y JMr if £ £ c: k 

4. 

[026 2] ifc. b*-;l^?nM^y N yxyjfc 
lijKUxy^iftffluSiktTS*. yxy4«±sK 
UxyfcLTJl, K*« : F»**4-30. ff*L<l±4 
-2 0 T'£> 0ZfitLh^Zfi^5r^tl)lttX(^« 

7Vy s 4-^^-1,3-^y^^xy, 1,3-^y^s^x 
y s 1,4-^y^^xy. 1,4-^^ 
xxy. l,3-*^^y'xy, 1,4-* 

^i/xy, i,5-^;^yxy, l.M^^yxy, i P 
7-*7^vxy. x^Ury^^*y. b-;l/7;u 
^I/^y, yy^n^V^yxy ; 7-^^;l/-l,6- 
j'yxy, 4-.x^»Jry-8- ^f-;l^l,7-7t^xy, 
5,9-^f-;i/-i,4,8- r*hUxy ; $^tC^#]Kb'- 

;l/7f*uy, Mf/^fw, o,p-y^f-;uxf-i/ 
y s o-xf-;U7f-uy, m-x^;i/X^l/y s p-x^;ux 
f - 1/ y * k*o* 7 1> L < litf l J 7;^;i/7^ y ; > h 
dfyXf-l/y, Xb^fyWy, t'x;i^,R#», t 
x;^ft#K^f-;U, b-^yi/Vur-tr-b, bH 
u^i/X^vy^ o-^pnxfi/y, p-^noxfi/ 
y, ^b'-;^y^fy*k'^l'tlS'ir^f vyBW 
ft; fcj;l»7x-;urnbl/y s 4-7x-;l/7°nbV 
y. a- ^^7^l^y5rk>W^ixl). ^n^^)* 
vii. *a^4fcli2aabB^fc'a:"Cfflv^ 
.ik/^^S. 
[0263] 

[0264] 

[0265] TE-&*W«»fe*lfcft^«i, 2 7 0M 
Hz 1 H-NMR (B*^ GSH-270) . FD-M# 
Iff ( B*S^102A) , &«te«4ttf (l&eraL • 
ftffiKSfftt. I C Pffifc i O^W ; SHIMADZU ICPS-80 
00) tffl^t«3Sj*SLfc. 

[0266] 

[•&««! ] yxf-^x-^tJfflllLfcHWtf-^V 
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Tnimmms® < 1 ) mtz. 

[0267] 



[ft 5 9) 
•^j-SH 

fb£& ( i ) 




S#&Rft£!a> ( 1 ) 



[0268] 

TiE3t?***i*ft4» (2) 23M£:££lE£-£ 
TTEWAHft^ll ( 2 ) fcfcfc. 
[0269] 
[-11:6 0] 




ft*» (2) 



m-trnts® (2) 



[ 0 2_7 o ] 

liS&M3 ] vxf^x-T^fcHLfcEttft?-^ 
fc. TSEitcaSftt'fl:^* (3) 2#fifc££JE£-e 
TTS!W4Ift*« ( 3 ) Srftfc. 

[02713 

[ft6 1 3 



TiCI, 





tSu 

«#&«ft&& (3) 
[0272] 

[ 6&0i4 ] v^ivjL-TMzmm i tz mm? * > 

TE*T*S*l*ft6* (4) 29«fctRJBS* 
[0273] 





ft£fc (4) 
[0274] 



5 3 i/x^x-rMSM LfcEWft* * > 
fc, TE#C*S*l.ift6» ( 5 ) 2l?4i:$:&i5£-£ 



[027 5] 
[ft6 3 3 




NH 




ft** (5) 



S#£«ft£te (5) 



[0276] 

[6JS01J6 3 rb5t Kn7 5yfc$ffl»U:EHBft** 
Tt&X&StlUto&h ( 6 ) 2^«i:5raC$ 
•£TTIEg^&JSft6% ( 6 ) fcttfc. 
[0277] 
[ft6 4] 



N-fjIH 
Ph 

fe£!&> (6) 



N-fjf/j 
Ph 

(6) 



[0278]'. 

[gftfli ] +#£g.mmitzmm5 o om i 

vXm- Y 9 V-7[Z Y)VX> 2 5 0 m 1 SrSAU 
xf-U-y 1 0 0 'J 7 WU/h rT»«aVft«txf-1/ 
VXimmttz. ^f-Zl'T^Sy*^ (MA 

O) SrT^S-^AJS^rt'l. 187 5'mmol. 

6Jft«lT6*Lfca»4IMk6ft < 1 ) * 
0. 0 0 5mmo ljDi.. S6£6a«fUt. SEtfJXf- 
Uytf^JWWlT. 2 5iCT3 0*iaRl6S**ii:C 
J: 9, tfijxf-I^j&W&fifc. 
[0279] 

[%m\2 ] l#&Kft6# ( 1 ) fcffctt, ££012 

■e^jSLfcasauft^* ( 2 ) *fflvifc£ fciawii 

[02803 

3 mm\t-&fa ( 1 ) fcftiT, 6JSH3 
■C^aLfc»»ASHk6ft ( 3 ) fefflivtifcfiWti; 

x*i>y#ftiyifc. 
[02813 

immA 3 iMIII:^! ( l ) fcfUT, £j*W4 
-C6*Lfc»»4iMt6« (4) fefflv^ikJaWi. 

x*>v*»*Mifc. 
[02823 

[3OS0IJ5 3 2&&Sft6t) ( 1 ) fcfUT. 6JRW5 
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[0 28 3] x^ytf&feiifc. 



(72)SS*M K ffl 88 ft F 4J028 AA01A AB01A AC01A AC08A 

ill □ JS^HIBft*BIfa*AT B 1 # 2 - t AC10A AC18A AC20A AC26A 

H#tt^5?£#l*l AC28A AC29A AG1A AC32A 

AC45A AC46A AC47A BBOOA 
BB01B BB02B BC01B BC05B 
BC12B BC13B BC15B BC16B 
BC17B BC19B BC24B BC25B 
BC27B BC29B CA25C CA26C 
CA27C CA28C CA29C CA30C 
CA36C CA37C CA38C CA44C 
CA49C CB65B CB87B EB02 
EB04 EB05 EB07 EB08 EB09 
EB10 EB18 EB22 EB25 EB26 
FA07 

\ 4J100 AA01P AA02P AA03P AA04P 
AA05P AA09P AA15P AA19P 
AA21P AB02P AB03P AB04P 
AB07P AG04P AJ01P AJ02P 
AJ09P AK08P AK13P AL03P 
AR03P AR04P AR09P AR11P 
AS02P AS03P AS11P AS15P 
BA03P BB01P CA01 FA10 
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